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florapumbi

log,b = ¢ (rme b>0, a>0, a¢ 1)
TOI/IA M TOMBKO TorAa, Koraa a“=b.
OcnosHoe nozapugmuvecrkoe
moAcOecmeo

.log b
aBa’=p

Csoiicmea ao2apugdmos
(a>0,az1,b>0,¢>0)

log,1=0;
log, (be)=log,b + log,c;
log, (%] =log,b-log,c;

logabk =k-log,b;
eciu k-deTHoe: logabk=k~loga]b|

log,a=1;

_logb
log, b= Tog. (c =1);
log,b= Toga b=1)

log 6= % -tog b (n=0)

‘ Ksaﬁ.bérﬂble ypaBHéHﬁﬂ

at+bx+c=0,a%0
D =¥ dac — Ouckpumunanm
KBaJIPaTHOTO ypaBHEHHS.
Eciu D < 0, TO ypaBHeHHE He HMeEeT
JOCHCTBUTEBHBIX KOPHEIL.

Ecan D = 0, 10 ypaBunenue uMeer 1 KOpeHb

xX=——
2a

Ecmu D > 0, To ypaBHeHME HMEET 2 KOpHSA:

—b+4D o b=AD
2a 77 2a
Teopema Buema
Eciy npHBe1€HHOE KBaApaTHOE ypaBHEHHE
X+ px + g = 0 HMeEeT KOpPHH x| U X,
(1.e. D20), TO
X +x, =

X =

P, X X=4q
Teopema, obpamnas meopeme Buema
Ecim umcna m ®W n  TakoBE, H9TO
m+p=—p U M-N=(g, TO ITH YAC/IA

SIBIIAIOTCS KOpPHAMH YPaBHEHHA
Xpx+g=0.

Keaodpamnoe ypasuenue ¢ uémnvim
8mMopbLm KOIhuyuenmom

ax’+ 2kx +c=0,20e b =2k
D*=# —ac, [D*:%DJ

—k+4D*

a

Ecu D*> 0,10 x,, =

ecmu D*=0,T0 x = ——
a
Pazaoocenue xeadpaminozo
mpéxynena Ha MHoxCUmMeny
Ecam x; ¥ x; — KOPHM KBaapaTHOro
Tpéxunena ax> + bx + ¢, To
ax’+bx + ¢ = afx —x)(x—x)

HekoTopbie MeTOAbl PeLeHnsl ypaBHEHUN

y=log,x (x-a)+(y-b) =R

YpaBHeHuA ¢ mogynem

Ypasnenue éuda

g(x) g(x) = ().

WppauuoHanbHbie ypaBHeHNUA

L m=g(x) {g() & (X)'

)20
e e
o {10t
£(x)20 (wm g(x)20)

TerOHOMGTpM‘QGCKMe ypasHeHuns

S o {f(x)= 0,

ecin a < (), To peuleHui Her;
ecan a = 0, To x =0,

ecan a > 0, To x =ta.

b=

ecid g < 0, TO pellenHit HeT;
ecan g = 0, 1o x =b;
ecmua> 0,10 x=ta+b.

rtel-letol = [ 7))
[f (x)=glx)
Flx)=-glx)
g(x)z 0.
MNoka3aTternibHbie ypaBHEHUs

fx)=

sinx=a

ecnu lal >1, TO pelleHHH HeT;

ecnu lal <1, To

a*=b, {a>0,a%1)
e ecmmb>0,Tox=log,b
e ecanb <0, To pemenuit Her

o B pel f(x)-log,a = glx)-log b,
rmea>0,azL,b>0,bzle>0 021
B vacmnocmu, }paﬂHeuue

"=t £(x)= gl

()
() e )
flx)= g(X)

Norapudmuieckne ypasHeHUR

n .
x= (—1) arcsina+zn,ne’Z
Yacmuvie cayvau:

® sinx=1, x=—§—+27m,neZ

o sinx=0,x=mm,neZ

sinx=-1, x=——72£+2m.n62

2. cosx=a

)
>0,
£1

e ecmm lal >1, TO pelneHHH HeT;

30 ()™=

. ecnu Ia| <1, 10

x=*tarccosa+2mne”Z
Yacmuwie cnynau:
e cosx=1,x=2m,neZ

(mpu a>0,a#l)
1. log, f(x) =b<>f(x)=ab
2. log, f(x)=log,glx) =

o[[fW=gl o [7x)=g(x)
Hf()>0 {()>0 J

(73 pewenusn OAHHOZ0 YPABHEHNUA REPEXOOAIN MORLKO K
00Ol U3 3mux cucmem (Mo, Komopas npowe)).

4
e cosx=0, x=—2-+ﬂn,neZ

o cosx=-1, x=x+2mne

tgx=a x=actga+ mneZ

4. ctgx=a, x=arcctga+ mne’Z
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OcHosgHuie popmynsl

. s
sinx+cos’x=1; l+tg’x= —. Xt —+mneZ;

COs' x

sin x
tgx=

V4 )
JXE—+m,neZ;
cos x 2

cos x
ctgx =
sin x

,XEmnel;

m
tgx-ctgx=1,x#2—,ne’Z; 1+ctg2x=

sm x
Dopmynst crodcenus

sin (x + y) = sin x cos y % cos x sin y;

cos(xty)=c

tg(xty)=

€OS X €Os y +sin x sin y;
tgx+tgy

n
, X, V, xty#E—+m,nel
lttgxtgy Y 4 2

Dopmynst Onst Kpammeix yenoe
sin 2x =2sin x cos x; sin 3x =3sin x—4sin® x;

cos 2x = cos’x—sin’x =2 cos’x —1=1-2sin’x;
2tgx

cos 3x = 4cos’x — 3 cos x; .
1-tg°x

V.4
tg2x =  XE—+m,ne’l
2
Dopmynsl HONOBUHHO20 apyMeHma
1-cosx ,x l4+cosx
= 08 —=——;
2 2 2
sinx _l-cosx
2 1l+cosx sin x

,xEtg+2mnel

Dopmyna OonOIHUMENHOZ0 Y2na

. . b
asin x +b cos x = ya” + b*sin (x + ), rae ¢ =arctg—
a

3naxu mpuzonomempuvecxux gpyuxyuii

sina cosa tgauctga
v

0+

arcsin(— x)= — arcsin x;
arctg(~

arccos(~ x) = 7 — arccos x;
x)=—arctgx; arcctg(~x)= 7z~ arcctg x;

arcsin x + arccos x = _;_r_ npu [ <1, arctg x +arcetg x ==
sin(arcsin x) = x mpr|x| < 1; cos(arccos x)= x, ecmu|x| <1,
arcsin(sin x)=x npn |x| < % arctg(tg x) = x npu |x| < %

arccos(cos x) =xnpu 0 < x < 7; tg(arctg x) =xnpuxeR;
ctg(arcctg x) =Xx; arcctg(ctg x) =x,ecmn0<x <.

3HaueHU TPUroHOMETPUHECKMX (PYHKIUNA HEKOTOPLIX YrNos

1
— ,x#m,nel.

Dopmynvl npeobpA38anHUs CyMMbl 8 HPOU3EeOeHUe

. . . oX+ x—
sinx+sin y=2 sm——lcos—y—;

. . . X— +
s1nxe—smy=251nx2ycos-{—2-l-

x+ x—
cos x+cos y=2cos ycos y;

2 2

X —

. X+
€OS X —COs y =—28in 2ysm =Y.

’

3

sin (x + y)
COS X COS y

sin (y ix)

sin x sin y

n
tgxttgy= , X, y¢5+7m,neZ;

ctgxtctgy= , x,yzmnel

Dopmynvt npeobpazoeanus NPoOU3EeOeHUs. 8 CYMMY

sin x-sin y = %(COS(JC - y)— cos(x +y ))’
COSX-COS ¥y = -;—(cos(x - y)+ COS(x +y ))

sin x-cos y = %(sin(x —y)+sin(x+y))

Yuueepcaronas nodcmanoska

1-tg?] X 2t =
O
cosx=———<  sinx=——2o,
1+tg?| X 1+t 2(£)
. (2j &2
xzx+2m,nel
Dopmynel npuedenus

T V.4
T+a |——a |—+a
2 2

—-sina |cosa cosa
—cosa |sina

tga |ciga

—-sin @
—ctga
—tga

a

arcsina

arccos a

a

arctga

arcctga

YeTHOCTL (DYyHKL WA

cos(—x) =cos x; sin(—x)=—sinx;

tg(-x)=—tgx; ctg(—x)=-ttgx

3
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(OpHBOAMMEIE K BURY a’+bx+c>0,

@#0) l. k—bl<a (meR)
ax*+bx+c2 0, al+bx+c<0, al+bx+c<0) ¢ ecma < 0, To pemernuit Her; 1. log,f(x)<m
a+bx+c * ecmu a > 0, L4 ecn 0<a< 1, TO f(x) > am;

I'padpukom dynxomm f(x) =
siBIIseTCs Hapabona; KOOPIMHATH BEPLIMHBL

b

D
Xo =‘Z: Yo = f(x0)= -

Jlns  pelieHMs KBaJpaTHOrO HEpaBEHCTBA
BBIYHC/SIIOT AUCKPHMMHAHT D H OIpeaensior
KOPHHU KBaJIPaTHOTO TPEXWICHA.

e D<0wma>0

HekoTopbie MeToAbl PELIeHUS HEPABEHCTB

HepaseHcTBa ¢ mogynem

T0b—a<x<b+a
x—bl 2 a
o ecmia<0,70 xeR;
x>b+a, 2. log,f(@)>m

x<b-a e ecm0O<a<l,To {

()< gl { g Tl)<ste) .

)> -
D> e 3. log,f(x)>log,g ()
ecm 0 <a <1,

f(x)< a”,
f(x)> 0

e ecmia>1,To {
4a
f(x)<a"',
f(x)>0,'

ecnma> 1,10 f(x)>d"

) ecnna>0,m[

\/

HepaseHcTBO

ax’+bx+c¢>0,
a’+bx+tc>0

L P L [<a)
o G)>lelx) o £ x)>g2(X) O{f(x)j;

fx)> glx),

ax’+bx + ¢ <0,
al+bx+c <0

. ec.rma>1,To{

Mppaquvonanbuble HepaBeHCcTBa g(x)>0

D<0ua<0

HepaseHcTBO

ax*+bx +¢>0,
al+bx+c20

ax+bx +¢ <0,
al+bx+c <0

D=0wua>0

1. \/; <a 4. logh(x)f(x)_> log jn g(x) <
e ecmd a<0, h(x) >0,
TO pelleHHtit HeT; h(x) <1,
e ecma>0,10 0<x<a’ f(x)<g(x),
Ortser 2 (iva o | | fx)>0
xeld e ecina<0, o x=20; h(x)>1,
xeR e ecma=0,10x>0; f(x)>glx)
e ecma>0,To x>a’ L g(x)>0.

f(x)20,
glx)>0,

. Kombunaropuka
“# 6uHOM HblOTOHA

hed

flx <g(x)<:>

HepasencTso

Otser

Yucio TNIEPECTAHOBOK U3 7 JJIEMCHTOB

ax*+bx+e>0

al+bx+e 20

alt+tbx+e<0

P,=12-...-(n-1)-n=n
X € R YuCio COYCTAHMH U3 1 DICMEHTOB O M
xed m n!

. 0_.
;C)=1

a*+bx+c <0

= mi(n—m)!

D=0wua<0

Caof#icTRa coueTaHu#i
m_ ~n-m, m m+l_ ~m+l
Cn _Cn ’ Cn +Cn _Cn+1

Yucno pasmemeﬂuﬁ M3 7 3JICMCHTOB 110 m

HepasenctBo

at+bx+e>0

m m n!
4, =P, -C

at+bx+te 20

Dopmyna 6unoma Herotona

attbx+e<0

(@+p)"=c’a"Cla" b+ ...

a4+ bx+c <0

< _
* ecmmms0,a>0a=l A+ CRaRE Ty

D>0ua>0

TO pellieHHit HEeT;
e ccmm>0,0<acxl,

HITH

(a+b)"=a"+na"'b+...

TO f(x)>10gam

HepasenctBo

n(n—l)...(n—k+1)
k!

ot apE v b

o ecou m>0,a>1,

at+bx+c>0

10 f(x)< log ,m

k _n—k

a’+bx+c>0

reneN uCoa

b = Tk+l

axt+bx+c<0

a’+bx+c <0

D>0u a<0

7x)
2. a > m ecthb (k + 1) — i wieH B pa3noxeHUHn GuHOMA
(x,:x,) e ecmu m<0,a>0,a#l, *=0,1,2 n)
TO X € D(f ) ; CymMMa  OMHOMHMHAIBHMIX  K03bduimewros
e ecum>0,0<a<], paena 2™

10 f(x)<log,m; CO+Cl+...+Cr=2"

o ecnu m>0,a>1,

Hepasenctso

Anmumeans Neg
TAB/TMLA ANTEBPA 4.2 NAMUH A4

T f (x ) > logam Wrichopma

attbx+e>0

al+bx+e 20

at+bx+c<0

(x x ) ( ) ( ) 1abmua  MHOQMIACT 0128 “
- 3. afx >a®¥ © 0004 £
[xl ; x2] e ecma>1,10 f(x)>g(x); T. Mockaa, 38_00
i me 22107
( 0, X, )U (x2 N ) e ecmml<a<l, anza/d/wn; | 54 .
20007429550

at+bx+c <0

To f(x) <g ()

—<f

odnucaro & nevams 29.04.10. Tupax 4000 3xk3. 3axas Ne 63111. Madamens 000 «MHeonnacmy», Mockea, Kawupckoe wocce, 21. Ten./haxc: 8 (495) 730-01-87. Tunozpachus OO0 «Busa-Cmap». 107023, Mockea, yn. dnexmposaeodckas. 20.
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CeoicTBa cTeneHen

Ins mob6ex m, n u a>0,b>0 sepus
paBeHCTBa:

Mopgyni

\/a—zzlz{a,ecnnazo,

—a,ecmia <0
OCHOBHble CBOMCTBA MOAYNSA:

Ial >0; |a| —Ibl < Ia + bI < |a| + |b|

|a=la]: |a-t|=lp-d|

Y =a®£2ab+b%;

Y =a®+3a’b+3ab’ +b* wru
y =a* +b* +3ab(a+b)

—b* =(a—b)Ya+b)
3=(aibXa2i ab+b2);

)2 =a’+b°+c’ +

ac+2bc;

TR
H 4 H H+
S T SRS
-+
o

H
[\
Q

o~
I+
N

CaoucTBa apnpmeTniecKux
KOpHe#

Jlns mo6sIx HATYPATbHEIX 1 U k, Gompnmix 1,
umobbix @20 u b >0 Bepus paBencrra:

nga%-@¢o} YWa =%,
V4T Wa -a
(/—c;<</l:,ecnn05a<b;

2
n’a2n - |al’, 2n+1’_ a= _2n+ ,a

m
a” =¥a" , meZneN
Ecnu m<0,t0a>0, ecnu m>0,10220

Hauyana matemaruyeckoro aHanusa

Nporpeccuu
1. Apugpmemuueckas (—J

(a, — nepBbIil uneH, d — pa3HOCTb, M — YUCTIO
YIEHOB, d,— N-H YJIeH, S, — CYMMa # NepBBIX
YWIEHOB)
a _,+a
a,=a +dn-1) a,=-21"_"ml.

an _am

., d= , (n;tm)‘

n—m
B 2a,+d(n-1)
n=
2
a,+a,=a,+a,raen+m=p+q.

‘R,

2. Teomempuueckas (—J

b, — nepBrIi uneH, b, — n-i 4nen (bn # 0),
n— 9KCIIO YICHOB, g— 3Hamenarens (g # 0 ),
S, — CyMMa 7 MepBHIX YJICHOB

n = bl ,q"*l’. bf = bn—l 'bn+1’ bn * O;
¢ _bli-a)_t-s,

g 1-q 1-¢q
S,=n-bnpug=1

q npugq #1;

bn
bb, =bb

b, Then+m=p+q

Cymma bOecKkoHeyHoU 2e0MempuyecKoll
npozpeccuu o _ b,
1-q°
CpaBHeHue cpejHUX BEU4UH
N NONOXUTENbHbIX YUcen

|q|<1

(a.>0,neZ)
i
a,+a,+K +a,
n

CpeHee reoMeTpHYECKoe ‘"/al -a, K -a,
a,+a,+K +a,
,"’al-az-K-an S

CpenHee apupMeTrHaecKoe

fpoussopnan

TIpouzeoounvie Hekomopvix yHKyul
(a, b, k, C — nocmosnusie)

(ke +d) =k;
(x" ), =n-x"";

!
sinx) =cosx;, (cosx) =-—sinx;
(sin x) (cos x) =—si
1 ' 1
i (ctgx) =———;
sin“x

=e*; (ax )I =a’-lna;
(arcsin x)'= ; (arccos x)lz -
1-x*
’

1
tgx) =——
(arctg x) =

= : (arcctg x) = — —

1+x°
Ipasuna ouppepenyuposanusn
(u, v — pynrxyuu, C — nocmosnnas)

(Cv)' =Cv; (u+ v), =u'+v';

o, . (uY uv-vu
@) =uv+u'; | = =—
v v

’
(g (x) =g'(rx))- £(x)
20e g ( f (x))— CROJCHAS PyHKYUS.
Teomempuueckuii cmbici npou3BooHOH

fx)=tga=k
3uadeHHe NPoU3BOAHON QYHKIMH B TOUKE PaBHO
yrinosoMy ko3dpuienTy KacaTenbHOH K rpaduxy
GbysKIMH B 3TOH TOUKE.

Duzuueckuti CMbLCT NPOU3BOOHOU

v{e)=+5'r)
CKopocTh — NpOM3BOAHAS OT KOOPAHMHATH MO
BPEMEHH. a(t) - v’(t)
VCKOpeHHe — OPOM3BOOHAS OT CKOPOCTH IO
BPEMEHHN.

Ypaenenue xacamenvnoii

VpaBHeHHe KacaTenpHOH K rpaduky GyHKoHH f
B TOUKe rpaduka c abcrmccoit

y=f(xo)+f'(xo)(x—xo)-

Nepsoo6pa3sHan u uHTerpan

Tabauya nepeoodpasHvlx HEKOMOPLIX
dyuryu

(a, k, C — nocmosnnbie)
Dynxums f(x) |IlepBoobpazHas F(x)
k kx+C

X" (neZnz-1) i

X
n+l+C

Wx+C

—cosx+C
sinx + C

tgx+C

—ctgx+C

In|q+C
e+C

_‘ix_.+c
Ina

Ilpasuna naxosicoenus nepeoobpasHeix:
1. Ecmu F — nepooOpasHas ana f, a
G — nepBoobpasHast 114 g, 10 F+ G
€CTb NepBooOpazHad 14 f + g.
Ecmu F — nmepBooGpaznast 1is f, a
k — moctosHHasA, To GyHKUH kF ecTh
nepBoobpasnas uis kf.
Ecmu F(x) — nepoobpasHas ans f(x),
a k#0 u b- nocrosHHbie, TO

—II;F (kx + b) ectb nepBoobpa3nas

nna flkx + b).
Dopmyna Heromona — Jleiibnuya

Ecnn F —brlepBooGpa3Haﬂ Ut f Ha [a;b], TO
[/(x)dx=F(b)-F(a)
a
Hexomopuie ceoticmea unmezpana

- ek fria
[0+ (o) = (e} e+ )

a




